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Slides for 

discussion: 

Temporal scales 

of coastal and 

land-ocean 

processes



• Time scale issues for GeoCape

– Land flux variability 

– Phytoplankton physiology

– Production/ respiration/ sinking dynamics

– Diurnal movement of organisms

– Surface advection/ vertical mixing

– Coastal Upwelling

– Tides

– Storms

– Fronts
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MODIS coverage in the Gulf of Maine

All data

Jonsson, Salisbury Mahadevan, 2007



%
 C

o
v
e
ra

g
e
 p

e
r 

im
a
g

e
MODIS coverage in the Gulf of Maine

> 30%

Jonsson, Salisbury Mahadevan, 2007
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MODIS coverage in the Gulf of Maine

> 60%

Jonsson, Salisbury Mahadevan, 2007



Cruise days (in red) where we had >25% satellite coverage

8:41

Range of f-chl and pCO2 data on 41 UNH “Coastal” Cruises



Land - ocean

Discharge

Tides

Storms



QuickTime™ and a
H.264 decompressor

are needed to see this picture.





• Relationship between river Mississippi DIN flux and satellite-

derived chlorophyll (Steve Lohrenz et al.,2008 USM)



DOC concentrations vs. MODIS EVI (Ipswich MA) 

Wollheim and Salisbury (UNH)
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Atmosphere - ocean

Air-mass evolution

Wind

Storms



Mao et al., 2005 (JGR)

QuickTime™ and a
H.264 decompressor

are needed to see this picture.



Short-term changes of bio-optical 

properties



Process studies: the case for staring



Significant rain event

Spring tide Spring tideNeap tide

Figure. CDOM, instrument depth and salinity, instrument depth during high salinity period (June to early July).  High 

salinity, high CDOM water are exported during spring tides when high, high tides occur at mid-day.  CDOM continues to be 

exported after the rain event when salinities fall below 37.  When neap tides occur, the production and export of CDOM does 

not occur after mid day high tides.  



Backscattering and Chl-a

Chuanmin Hu, USF

December 2004 January 2005



Backscattering and Chl-a (Hu, USF)

Power spectra



• Tidally-induced variations in optical properties at 

Mobile Point (Lohrenz (USM) et al.)

Optical variation related to salinity variations



Sinking Dynamics: Chalk-ex,  Balch et al.



Mass of chalkMass of Chalk in Patch
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Addressing rapid advection with circulation 

models and remotely sensed data:

Lagrangian tracking of satellite products with a 

numerical model: NASA-NNH07ZDA001N-Carbon 

J.Salisbury (PI), A. Mahadevan, B. Jonsson, j. 

Campbell, J.Tweddle and D. Vandemark.



Jonsson, Salisbury, Mahadevan, Campbell, (2008a, 2008b)

POCt1

POCt2

(POCt2 - POCt1)

(t2 - t1)
DICuptake

Ocean color (MODIS) derived POC 

tracked over “Lagrangian” space-time

Motivation: retrieve productivity as rate of change

POCPHYTO ≈ DICuptake ≈ Net Community Production



QuickTime™ and a
H.264 decompressor

are needed to see this picture.



QuickTime™ and a
H.264 decompressor

are needed to see this picture.



Interpolation of a MODIS chl row over 5 days

Linear

T
im

e
 (

5
d
a
y
s
)

Longitude

Lagrangian



Salisbury et al. are supported by:

NASA 

NASA-NNH07ZDA001N-Carbon 

NASA - NNX06AE29G -NIP

- and NOAA

NOAA NA05NOS4731206

Thanks!
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QuickTime™ and a
H.264 decompressor

are needed to see this picture.



POC at t2 (+ 5 days) POC at t1

Estimate the difference in a Lagrangian frame of reference



Wayne Esaias Oceanus, 1981



U.S. Geological Survey

Marine and Coastal Geology Program



Chalk particles have slow sinking 

rates are optically active…



Optical Discrimination of Natural Populations

Steve Lohrenz, (USM) et al.



Short-term changes in cyanobacteria bloom size, Hu (USF)





Area of chalk patch
Evolution of Patch Area
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